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The invention relates  the manufacture of 
metal compounds of sulfanilamldes and more par- 
ticularly to the metal compounds Of sulfanilamide 
ltself and of lts N'-heterocYclic substitution prod- 
ucts, and fo an lmproved process for preparing 
the saine. 
It is the general object of the invention to pre- 
pare the alkali metal and.n0n-alkali metal com- 
pounds of sulfanflamide and lts N'-heterocyclic 
substitution products, the heterocyclic group con- 
taining both nitrogen and carbon, and in certain 
instances also sulfur, such compounds, both the 
soluble and the insoluble representtives, being 
useful in various forms as therapeutic agents,and 
particularly as bacterlcides and bacteriostats. 
More speclfically, if is an 0bject of the inven- 
tion fo provide anhydrous metal compounds or 
salts of the type indicated, such anhydrous com- 
pounds being characterized by a high degree of 
stabflity on long storage. 
It is also an object of the invention fo provide 
water-soluble alkali metal, and particularly Cal- 
cium, and aiso sodium salts of sulfanilamide, 
sulïapyridine, sulfathiazole, and sulfadiazine, 
which can be employed in vrious, ways for the 
treatment of bactérial diseases, open wounds, etc. 
A still ïurther object of the invention is to pro- 
vide an improved procedure for the manufac- 
ture of the compounds referred to under anhy- 
drous conditions, whereby stable and highly pure 
preparations are obtained. 
If is aiso an object of. the invention to provide 
the soluble salts of sulfanilamide and of 
heterocyclic derivatives tliereof which can bè ad 
ministered intravenously or ;lntramuscularly with 
a minimum of dlscomfort to the patient. 
A further object of the invention is to. pr0vide 
salts of the type indicated which in aqueous solu- 
tion bave a.pH value approaching nëutrality. 
This is particularly, true of the ealcium sulfa 
salts whose pli range is ïrom 8 to 9 whérèas the 
sodium salts range from 9 to 10÷. -Ttus, Calcium 
sulfadiazine bas a pli 0f 8,  whereas :the Sodium 
sulfadiazine bas a pli Of 9.6.. Thls Is extremely 
important where.mucous membrànes and Open 
wounds are to be treatcd. Calcium sulfathiazole 
with a pli of 8 is non-irritating to mucous mem- 
branes whereas sodium sulfathiazole with a pli 
of 9÷ frequently shows a corrosive action on nasal 
mucous membranes. Thus, the calcium sulfa 
compounds possess a great advantage over so- 
dium sulfa compounds. 
Other objects and advantages of the invention 
will appear from the following more detalled de- 
scriptirï' thereof. 
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 In accordance wlth the present Invêntlon, there 
are prepared the alkali metal and nonalkall 
metal compounds of sulfanllamide and of...lts 
N'-heterocyclic substitution.products by various 
5 double decompositions and in particular,.by re- 
actions conductcd under anhydrous conditions. 
Thereby, there are obtained both .water-soluble 
and water-insoluble products, both groups of 
which are useful in therapy, in a number of in- 
I0 stances with markedly superior effects over known 
preparations. Thus, the soluble calcium salts of 
sulfanilamide, sulfathiazole, sulfapyridine, and 
sulfadiazine, greatiy expand the fleld of inira- 
venous sulfa-therapy, as thereby unusually high 
15 levels of sulfa drugs may be maintained for rela- 
tively long periods. These compounds, and es- 
pecially the calcium compounds of sulfadiazine, 
are particularly useful in the treatment.of bac- 
terial endocarditis, wherein high levels Of the 
20 sulfa drug are indicated. As an example of the 
utility of" the insoluble metal derivatives, It may 
be mentioned that sflver sulfathiazole ls appli- 
cable in the form of a powder to open wounds, 
and can be employed for vaglnal insutHation in 
2 casesof trichomonas. Other insoluble compounds 
can similarly be employed in the form of powders, 
and both the soluble and insoluble compounds can 
be topically applied in the form of creams and 
ointments, wherein they are Suspended in suit- 
3o able unguent bases. Certain of the insoluble 
compounds such as the bismuth, antimony and 
other compounds of amphoteric metals and met- 
alloids can be solubllized with sodium hydroxide, 
or with an organic base like an ethanolamine. 
35 The specific utility of other, compounds wfll be 
described more in detail below. 
In preparing the anhydrous compounds in ac- 
cordance with the invention, the reactions are 
conducted in organic solvents like methyl and 
 40 ethyl alcohols, glycerol, and in other organlc 
liquids, in which one or more of the reagents ls 
soluble. I"nereby, products are obtained which 
are free of water of crystalliZ_ation, and by reason 
of the absence of hydroxyl lons in the raection 
45 medium, hydrolysis of the reaction products is 
prevented. The reactlons in organic media Is in 
many instances favored by the fact that ad- 
vantage can be taken of the different solubilities 
of certain of the reaction products and by-prod- 
50 ucts in the varlous media. Thus, reaction be- 
tween calcium chloride and sodium sulfathtazole 
in hot methyl or ethyl alcohol is promoted.by the 
fac that the sodium chloride formed by the re 
action is insoluble in the alcohol, whereas the 
55 calcium ulfathtazole remains in solution, so that 



the reaction goes ha completion and the calcium 
compound is readfly separated in a re]ative]y pure 
condition. 
An advantageous procedure for producing cer- 
tain of the compounds of the invention is by way 
of the methylate or ethylate of the moral which 
is reacted with the sulfa drug. In some instances, 
the hydroxide of the metal can be used. In these 
ways, the calcium compounds; for example, can 
be readily prepared, the reactions taking place in 
an absolute alcohol medium on the water bath.. 
The calcium compounds so obtainid are very 
soluble in water, which is quite surprisingi n view 

precipitation took place on cooMng. The reac- 
tion mixture was thon concentrated af atmos- 
pheric pressure. To obtain a good yield the mix- 
ture was concentrated to a heavy syrup and 
5 then treated with excess chloroform. Yield 26 g. 
or 93 %. The product is very soluble in water. 
EXAiV£PLE 3 
.. PrePaçatio: o/caicum "sul]ailamge 
l0 17.2 g. (0.1 mole) sulfanfiamide were dissolved 
- in 200 cc. boiling absolute methyl alcohol and 
tr_eated .w!th_a.suspension of ïreshly prepared cal- 
. ¢i.um me2hylate marie from 2 g. oî calcium moral. 

of the general insolubility of the calcium salts of TOtal iiolume of the reaction mixture was about 
insoluble compounds. In similar fashion, the so- 15 300 ce.. It-as bofled on the water bath under 
dium comiounds may be prepared, b: way of the .oeflnx. for about .one hour. Af the end of this 
sodium methylate in methyl alc01oL " The prod-- . :. rime he CalCium methylate had completely dis- 
ucts can be obtained in dry condition, either by . , ppeared with the formation of a flocculent pre- 
concentrating the solutions and crystallizing, er- , cipitae of calcium sulfanflamide. Aïter stand- 

by the addition of a miscible organic solvent like 20 
chl0rof0rm, .in which the .product is insoluble, or 
in.any 0t.her_ suitab!ewaF. ' The yields are quite 
high in .many. instances beîng practically luan- 
.%itative:.  The reactantsnsually talle place at room 
temperature.but maFbe speeded by heating on 25 
the-water bath.  " 
.The in,en.tion  Will bë :futher described in the 
ollowing examples which are presented purely 
by. way of illustration: 
EXAMPLE 1 
l "-Peçaa.io,t$ O] calcum sul]athiazoIe 
i6 g..finely divided calcium metat (0.4-mole) 
were.refluxed wtth approximately 500 cc. absolute 
meth,l alcohei uni! all of the gray calcium moral 35 
.had turned/to white calcium methoxide. The re- 
sulting suspension was.. thon treated with 135 g. 
. (0.54- mole) -sulfahiazo.Ie .and. warmed on the 
water bath-untfi practically complote solution .^ 
had taken place. The excess, .calcium methylate.  
.was thon ffltered off and.the resulting solution 
concentrated to.about-250 cc., yielding a heavy 
syrup.- The-catoium .sulfathiazole was precipi- 
tated by ,adding approximately. 750. cc. chloro- 
form under stirring:, The product precipitated in .45 
an amorph0us form,-but after heating a short 
rime on the water-bath it crystallized rapidly. It 
was ffltered after standing on ice over night. 
Yletd t20 g. or 80%. The product is hygroscopic 
 and is soluble in its own weight of water or a.b- 50 
solute methyl acohol. The product bas the prob- 
.able formula. 
" NH 
c .s-c 
S O----N--C 
Analysis: . "  
« C----8.44% round " 
82.6% theory 
E-XAMPOE 2 
PreParaton ol calcium sul/apyriclne 
26 g. (about 0.1 moto) sulfapyridine were sus- 
pended in 200 cc. hot absolute methyl alcohol. 
.To this was slowly added a suspension of freshly 
made calcium methylate, prepared by refiuxing .70 
2 g.. (0.05 mole), calcium with 100 cc. absolute 
methyl alcohol. On heating the reaction mixture 
on the _water .bath it began to .clear up, but hot 
completely. On«the àddition of.100 cc. more ab- 
solute methyl alcohol solution was complete. No .7. 

ing on ice over night ghe calcium sulfanilamide 
-was fl!terçd off and washed with a little chloro- 
Analysis: -a,. 1.G21.%: .: round i .9.95 9 --th..eory. 
..S, 16.01% :round; ,16.70% thery. 
 A second croP is obtaiied by-addition oÏ excess 
chloroform fo the flltrate. 
By .means of the soluble. calcium sali, the 
arsenic, antimony, bismuth, tin and iron salts 
which are hydrelysed in the presence of hydroxyl 
ions were readily formed by double decomposi- 
tion. The general method consists in dissolving 
or snspending the-calcium sulfa drug in absolute 
methyl alcohol and slowly adding under heating 
and sthring an equivalent amount of a salt of 
the other. moral,. (preferably- one. whose -correr 
sponding calcium salt is soluble,  such as the chlo- 
ride) dsso!ved " in hot-absolute methyl alcohol. 
The reactionis usually rapid resulting in the.pre- 
cipitation of the .sulfa .compound of such-other 
moral. The yields are practically quantitative 
and the CaCh, the only by-product, remains in 
solution. As the reaction medium is-anhydrous, 
there, is no hydrolysis, and there is .eliminated 
.any .tendency o .form metallic hydroxide as by- 
product;. This reac%ion is superior to using the 
sodium sa.lts in alcohoi, as then there occurs par- 
tial alcoholysis with the mTnation of a mixture 
of metallic sulfa compound and heavy metal al- 
coholate,  
EXAMPLE 
Preparaton o/ an$imony sul]a$hiazoe 
7.2g. (about 0.Ol4:mole) calcium SulfathiazoIe 
v¢ere dissol¢ed in 25 cc. absolute methyl alcohol 
and treated under stiring with 4.6 g. (0.02 mole) 
antimony trichloride. The reaction began., to 
take place immediately, with the formation of a 
.light. pink Drecipitate. After stirring approxi- 
mately one bout,, the precipitate was flltered off 
and washeI"with a little absolute alcohol. Yield 
. g. or prac£icaïly 100 %.. The product is insol- 
,uble-in water. 
Analysis: Sb,. 15.16% round; 15.28% theóry. 
The heavr moral salts of the sulfa, compounds 
which, are .not hydr01ysed in the presence of hy- 
droxyl .ions, which include chiefly the mercury, 
manganese and-sflver Salts, are ruade by double 
.decomposition in .water at room temperature: 
The sodium sali .of the sulfa compound is used, 
or the sulfa" C.ompound is put in solution vith an 
equivalent of sodium hydroxide. An equivalent 
quantity of a water soluble heavy moral salt 
added .at room temperature under stirring.. For 
this stop h/InCh, HgCh-or AgNo, etc. maY be 
used. The reactions are instantaneous and 



quantitative. The hevy metal salt is insoluble 
in water and the sodium salt by-product .is easily 
removed in the flltrate and bY ¢ashing 
E AMPLE 5 .--  5 
Prearation o! silver sul]athazole ....   
5.4 g. (0.02 mole) sodium sulfathia,ole sesqui- 
hydrate were dissolved in 35 Ce. Waier ad trèated 
under stirring af room temperature vith 3:4 g. 10 
-(0.0Zmole) silver nitrate. 'A volumi0us:white 
precipitate was formed whih was Sëparàted from 
the supernatant by centrifugation, washed twice 
with water by centrifugation and once with ace- 
forte. The acetone washings leït no res:due on 15 
drying showing that the product is insoluble in 
acetone and also that reaction was complete. 
Yield 6.6 g. or 100 %. 
EXAMPLE 6 
2O 
Preparation o] manganese sul]athiazole 
13.6 g. (0.05 mole) sodium sulfathiazole sesqui- 
hydrate were dissolved in 50 ce. water and slowly 
treated under stirring with 5 g. (0.025 mole) 
manganese dichloride (MnCh, 4H:O) dissolved 25 
in 25 ce. water, af room temperature. A light 
salmon colored semi-solid precipitate was ob- 
tained wh:ch hardened on stirring. After stand- 
ing in the ice chest over night, the precipitate 
was flltered off and washed .with water and then 30 
with acetone. The yield was 12.5 g. 
The product is insoluble in. water but appears 
fo be slightly soluble in acetone. 
Preparaton o/ mercury sulathazolë 
10.9 g. (0.04 m01e) sodium sulïathiáz01ë sësqui- 
hydrate were dissolved in 50 :ce. water and sl0wly 
treated under stirring with 5.4 g. (0.02 mole) 40 
mercuric chloride dissolved in 100 cc. water. Ad- 
ditàon was ruade af room temperature. Reaction 
was instantaneous with the formation of a white 
precipitate. As if did not lïlter well it was sep- 
arated from the supernatant by centrifugation, 
washed twice with water by centrifugation and 
once with acetone. Yie!d quantitative. The 
product is insoluble in .water. 
 Preparation o soHum suZ]anilamge 0 
1"/.2 g. (0.1 mole) sulfanilamie were'dissolved 
in 100 ce. boiling absolute, alcolol. :To this was 
slowly added under stirring a Soluti0nof sodium 
methylate which was ruade y dissolving .3' g. 
(0.1 mole) sodium in 100 ce. absolute methyl 
alcohol. No crystallization took place on either 
heating or cooling. The reaction mixture was 
therefore concentrated fo approximately 50 
and treated wlth an equal volume of chloroform. 
It was placed on ice over night and the pre- 
cipitate was then lïltered off. Yield 15.5 g. or 
80%. A second trop was obtained by adding ex- 
cess chloroform to the trate. The product is 
very soluble in water. 
EXA1V£PT 9 
Prearation o] anhyclrous sogium suZ]athiazoZe 
22.3 g. (about 0.1 mole) sulfathiazole were 
added to g solution of sodium methylate which 0 
was ruade by dissolving 2.3 g. (0.1 mole) sodium 
in 100 ce. absolute methyl alcohol. On shaking 
a few minutes af room temperaure, solution of 

wter bath, crystgllization to6k place. The reac- 
ton mixture was then treated wtth excess chloro- 
form and placedon ïce.ove night. If was then 
flltered. Yield pactically:quantitative (24 g.).  
Prearaon o sOgum sulayrigne. 
 26 g. (about 0.1 mole) sttlfapyridine were added 
fo a solution of sodium methylate which.had been 
ruade by dissolving 2.3 g. (0.1 moïe)sodium in 
100 cc. absolute methyl alcohol. On shaking .a 
ïew moments the en,ire reaction m£xture crys- 
tallized fo a Solid coke. If was warmed a few 
moments on the water bath fo complete the re 
action and was then treated with excess chloro- 
form and placed on :ce over..night. The precipi- 
tare was then flltered off. Yield practically 
quantitative (24 g.). 
Prearation o! calcium sulathiazole through the 
sogu m . compoung 
35 g. sodium sulfathiazole sesquihydrate (0.1 
mole) were dissolved, in .about 250 cc. absolute 
methyl alcohol af the'bofling point: This was 
treated wh:le wrni With5.Sg. (0.05 mole) cal- 
cium Chloride dlssolvediii ab0ut.Sffcc, hot mèthyl 
alcohol. A precipitatè !0f.sodium ¢hl0ride:formed 
wh:ch c0uld be flltered:off.àfte warining the re- 
action mixture for afew :momèits:. The filtrage 
was then inspïssated on a wateibath fo a heavy 
syrup. On stirrlng this.sYrup, with excess ace- 
tbne Of flocculent,, wh:te precipitate :ews obtained 
.wh:ch was almost pure calcium sulfathiázole. 
Yield 20 g. (theory 
Prearation o] ti 'sl]a$hiazolê 
' 90g. samibus chloide (0:4'! mOiei : wère dis, 
solved in 1000 cc. absolute .methyl alcohol.. To 
this was added 89.2 g.. (0.4 mole) Sulfathiaole. 
The reaction mixture .was heated dn the water 
bath and another 200 Cc. absolute methyl alcohol 
were added o complete solution. Ttie methyl 
alcoh01 solution ws then .bncentrated on the 
water, b«th to 150 cc. the methyl alohol being 
removed by distillation af almost atmospheric 
pressure. The heavy syrup so obtained was then 
treated with 500 cc. chloroform. A crystalline 
precipitate was obtained wh:ch was allowed .fo 
settle over night belote Illterlng. Yield 147 
Analysis: C1, 23.8 round; Sn, 16.54 round; 
16.5 round. 
The above analysis corresponds to the follow- 
ing probable formule: 
NH.H C 1 
SO.N--C II 
HCI--Sn 

the sulfathiazole was complete. " On removal of The theoretical analyis of he.ab0ve compound 
approximatèly 80 cc. of methyl alcohol '0i the ?$ is CI, 23.93%; Sn: 16.05%; S, I.26%. 
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7 
Whensuspendedin water tls compound gives 
a ve acid reaction. Aneutral compod.may 
be obtaed by ssolving  g. ( mole) of ts 
hydrochloride  an. equal weight  .of absolute 
methyl alcohol and ,adg monoethanol ane 5 
until exact neutraHty  obtaë. Approxima- 
ly 15 cc. arè.reqred or slightly less than  mole. 
A white precipitate was obtaed which was 
flltered by sucfion d washed.wih methyl alto- 
bel. Y[eld 40 g. 10 
Sn, 3L0% fod; 31:6%theory. 
The com,d as od  contain chlone, 
and the ys. indlcates the followg struc- 
te: 
NH . . 1 
Sa.CI 
E 13 
Prearai o suI]ahfoie bismuhae 2 
150 . bmuth tra Solution containing 48.5 
g. (0.1 mole) Bi(NOa)a.5O 'and 50 cc. gcerol 
were dfluted wih 600 cm 50% glyceroL is so- 
lution was then treated ..under mechacal stir- 0 
rg with N.NaO tfl al1 the bmuth was first 
precipitated as bmuth oxide and then re- 
dissolved as sodium bismuthate. Appromately 
450 cc. N.NaOH are necea.. e reaction is 
as follows: 
Bi(NOE) s3NaOHBi(OH) s3NaN0 
Bi(OH) NaONaBiO 2O 
To this clear S01utton are then added under 

8 
400 cc. are necessary, which, is the theoretical 
amount. - -  
To this ctear solution are then added under stir- 
ring 35 g. (about 0.1 mole) solid sodium sulfathi- 
azole sesquihydrate. The solution continued to 
remain clear. It was then brought fo neutrality 
by slowly adding under stirring 200 cci N hydro- 
chloric acid. A ,pale pink voluminous precipitate 
was obtained, which was separated by centriïuga- 
tion and washed three rimes with water by cen- 
trifugation. It was dried in vacuo arotmd 50 ° C. 
Yield 30 g. òr 85%. Theprobable formula 
N--CH ÷ NaSbO ÷ HCI  
 " " N--CH 
.SO.N.ç  . 
Sb S --C]K 
NX.&MPI,N 15 
Preparaton o! sullathazole stannite 
200 cc. starmous Chl0ride solution containing 
22.6 g. SnCh.2H20 (0.1 mole) and 100 cc.  glycerol 
Sa were slowly treated under stirring with normal 
sodium hydroxide until the tin was rst precipi- 
tated as starmous hydroxide and then re-dis- 
solved as sodium stannite. 300 cc.-normal sodi- 
um hydroxide were used which is the theoretical 

stirring 35 .g. (0.1 mme) solid sodium sulfathia- amount. 
zole sesquihydrate. The solution continues to 4O 
remain clear. If is then brought fo neutrality by 
slowly adding under stirring 200-250 cc. N hy- 
drochloric, acid. A pale pink precipitate is ob- 
tained which IS sulfathiazole bismuthate. It ,45 
may be separated by centrifugati0n and washed 
three rimes with water by centrifugation. It was 
Yield 40 g. or 

then dried in vacuo around 50 ° C. 
90%. 
The probable formula is: 
Ntt 
Na S--CH 
 S0.N.C Il ÷ NaBi0 ÷.HC1  

0 

The reaction is as follows: 
SnCh÷2NaO]ï  Sn(O]ï)÷2NaCt 
OH 
Sn(OH)÷NaOH  Sn ÷ 
ONa 
T0 this clear .solution was then .added tmder stir- 
ring 35 g. (about 0.1 mole) solid sodium sulfa- 
thiazole sesquihydrate. The solution continued 
to remain clear, but became bright yellow. If 
was brough to neutrality by slowly adding undir 
stirring 200 cc. normal hydr0chloric acid. A 
brigh lemon yellow precipitate was obtained 
which is sulfathiazole stannite. Yield 30 g. or 
85%. The produc was separated by centrifuga- 
tion and washed with water three rimes by cen- 
trifugatïon. The reaction is as follows: 
NH, 
N CH O N  
SOiN(NO--COE /CH., \OH 
 NH' " 
SO.N--C CE 
[ \s / 
8n.ol:ï " 
As already indicated, certain of the insoluble 
products, ]ike the bismuth, antimony, arsenic, 

Approximately ,75 and tin compounds, while they may be employed 
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0 

as pewders or, ,!,0t_n.ts..i.ca.n« be brought into 
solu_tio_n in an alkaline, mum; in such cases it 
is preerable to keep the"ÏH value as close to 
'ilnUtraiitYas possible; ..... .  :..  /.   
 'i In ach of the abovedesCribéd-compounds ex- 
.i.ceptiPerhaps the- sodium çmpeunds, there is 
ipresenb .a metal which-ïtsëlf--has certain thera- 
peuticaCtivïty; and-Ïcorisder:as falling within 
the scope of .the Present.invention, as defined in 
the appended claims, the-.sulfa compounds of all 
metals whictïthemselves6ontbibïtë fiome. hera- 
peutic action t0 1 P6dU6t 
I .bave f0Und ttitiri the case't the aicium 
sa_.tS  ibf s.ùIfaidë,. :uIfapyidine 'suifthi- 
azole and Sulfadiakirïe', the ClCiUmëxets a cet- 
'tain ddtoxidàting -ction  The clcium salts, by 
reason of their water-solubility, are eminently 
suitable for the irrigation treatment of open 
wounds, a 1 to 3 per cent aqueous solution being 
satisfactory for this purpose. The calcium com- 
pounds are generally preferred because of their 
lower degree of alkalinity than the corresponding 
sodium compounds. Of particular utility is cal- 
cium sulfathiazole which, because of its very 
gentle action on sensitive tissues, bas been em- 
ployed by me in 3 to 5 per cent aqueous solution 
for a nasal spray. Sodium sulfathiazole is not as 
satisfactory for this purpose because itis very 
irritating by reason of its high alkalinity, and 
even causes sloughing in the nasal mucosa. The 3o 
calcium salt, on the other hand, causes no dam- 
age to the delicate membranes, and is easily ab- 
sorbed, .and I bave round it tobe very effective 
for the treatment of sinus infections. The cal- 
cium sali is superior to the sodium salt aiso on35 
oral administration as, un]ike the sodium salt, it 
is hot irritating to the stomach. 
The calcium salts bave in general a pli value 
which is at least a full point lower than that 
of the corresponding sodium salt in equivalent 
concentration; -thus, whereas the sodium salt so- 
lutions generally bave a pli value of about 9 to 
10.5, that of the corresponding salts is about 8 
to 9. 
The bismuth compounds, especially the bis- 
muth compound of sulfathiazole, are highly 
effective agents for the treatment of gonorrhea. 
They have the advantage that ghey will protect 
hot onIy against gonorrheal, but simultaneously 
also against luetic infection. Persons who bave 
been subjected to gonorrheal infections bave 
generally been xposed at the same rime to luetic 
infection. I-Iowever, evidence of gonorrheal in- 
fection appears in a few days, but lues does hot 
become apparent for about forty days. I-Ience 
a bactericide which wfll guard against and over- 
corne both gonorrheal and luetic infection is of 
great value both in therapy and prophylaxis. 
The bismuth compounds may be taken by 
mouth, either in their relatively insolubl condi- 
tion or after solubflization with sodium hydroxide 
or the like. The relatively insoluble compound is 
probably solubilized af least partially under the 
alkaline conditions prevailing in the intestinal 
tract. 
The tin compounds represent exceptionally 
effective agents for the treatment of staphylococ- 
cal infection. The antistaphylococcal action of 
tin bas long been known, but the application of 
tin compounds to human therapy bas presented 
many difculties. IIp to the present rime only 
tin itself and tin oxide bave been avaflable for 
use, and they bave been administered as the in- 
soluble metal and metal Oxide by mouth for the 
trealmlent of staphylococcal abscesses. The 

local use of in saltS .has»been practically impos- 
 sible:.because ,of the tendeney .to hydrolysis ..wit'h 
thef0rmati6n Of strongly acidid comitmds which 
were too irritating on the tissuesi Thé tin coin- 
5 pounds of., sulfanilmide: .and-:Nt.heterocyclic 
substitution products thereof, and especially. of 
sulfathiazole have a markëoey increase: anti- 
:staPhyi6cgccai acti,0n 0ve.i.S_f_athiazolê.ie.lffo r 
local use in the trêatment. Of .bscesses '?.In the 
10 tin ompounds of thè present..invenflon;- .the 
ter{dency t0. h.ydroiysis is rémoved or eliminated 
by the removal of the hydçoric acid. by the 
treatment with , for example, m0noethanolamine, 
as above dscribed. The tin 'sulfathiazole soob- 
15 tained i cl0sWto neiraiin .it-eaction, is non- 
irritating to the tissues, and forms with creams 
or unguent bases a remarkably egective oint- 
ment for the treatment of staphylococcal in- 
ïections. 
2o The manganese compounds have an increased 
bactericidal action, and the saine applies to the 
mercury and antimony compounds. The dosage 
for this and the other compounds described above, 
when administered parenterally or perorally, is 
'25 approximately the saine as for the corresponding 
sulfanilamides themselves. Thus, in the case of 
bismuth sulfathiazole, the peroral dosage is 4 to 
7 grains every four hours, taken in the form of 
tablets. 
In the case of the heterocyclic derivatives, the 
2-compounds, for example, the 2-thiazole and 
2-diazine amides are preferred, but the isomers 
may likewise be used. The corresponding com- 
pounds of thiodiazole are also active .bactericidal 
agents. The heterocyclic groups may be other- 
wise unsubstituted, Or they may be fm'ther substi- 
tuted, for example, by hydrocarbon radicals like 
methyl, ethyl, benzyl, phenyl, etc., and by 
methoxy, ethoxy, and other alkoxy groups. 
4o I claire: 
1. Process for the manufacture of calcium salts 
oï sulfarfilamides, which comprises reacting a 
p-amino benzene sulfonamide having a free hy- 
drogen attached to the N of the sulfonamide group  
45 with the calcium compound of a lower aliphatic 
alcohol under anhydrous conditions, whereby the 
calcium replaces the free hydrogen. 
2. Process for the manufacture of calcium 
sulfanilamides, of the general formula 
50 
NH.C«H.SO.N( /2 Ca) .X 
wherein X is a heterocyclic radtcal containing 
nitrogen and carbon and joined to the N of the 
sulfonamide group through one of its carbon 
55 atoms, which comprises reacting a suspension of 
the sulfanilamide with the calcium compound of 
a lower aliphatic alcohol under anhydrous con- 
dttions, and thereafter separating the calcium 
compound of the substituted sulfanilamide. 
60 3. Process for the manufacture of calcium 
sulfathiazole, which comprises reacting calclum 
methoxide with SUlfathiazole in an anhydrons 
medium in which calcium sulfathiazole is at least 
moderately soluble, and thereafter precipitating 
6 the calcium sulfathiazole from solution by adding 
an anhydrous organic solvent in which it is in- 
soluble but which is miscible with the reaction 
medium. 
4. Process according to claire 3, wherein the 
70 reaction medium is anhydrous ethyl alcohol and 
wherein the miscible solvent is chloroform. 
SIMON L. RUSKIN. 
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